Introduction
============

Psoriasis is a chronic disease that is related to the immune system. It is caused by a polygenetic trait along with environmental factors such as trauma, infection or drugs. Underlying pathophysiology affects T cells and their interaction with dendritic cells and the cells dealing with innate immunity such as keratinocytes.[@b1-ccid-10-493]--[@b3-ccid-10-493] Psoriasis is a common disease, and there are reports of 2%--4.7%[@b2-ccid-10-493],[@b4-ccid-10-493] outbreak rates of the disease. However, there is a lack of specific data about the prevalence of the disease, with the majority of studies reporting estimates only.[@b2-ccid-10-493] It affects patients at different ages; meanwhile, it is more common at two age ranges of 20--30 and 50--60 years.[@b1-ccid-10-493] Between 60% and 90% of patients with psoriasis have a family history of the disease, making it one of the most heritable diseases known.[@b3-ccid-10-493]

Psoriasis causes many side effects, such as influencing physical, mental and professional health of the patient. Indeed, life quality of psoriasis patients is comparable with that of cardiovascular and cancer patients.[@b4-ccid-10-493],[@b5-ccid-10-493] In particular, 19% of the psoriasis patients with arthritis suffer from operational inabilities, which tackle their life quality.[@b6-ccid-10-493]

Body mass index (BMI) nowadays is one of the simplest indices available for measuring the weight-to-height ratio. There are proved evidences regarding the relationship between psoriasis and many diseases pertinent to weight such as diabetes type II, blood pressure, ischemic heart disease (IHD) and hyperlipidemia. Increase in weight among psoriasis patients is probably due to treatment approaches and clinical response of the patient to the systemic disease. Currently, dermatologists put more emphasis on using BMI to examine treatment progress of psoriasis patients, considering that obesity is an independent risk factor for psoriasis.[@b7-ccid-10-493]

Obesity may exacerbate the clinical manifestations or even trigger the disease. The relationship between obesity and psoriasis is probably bidirectional, with obesity predisposing patients to psoriasis and psoriasis increasing the risk of obesity. However, the epidemiological evidence currently available is insufficient to establish which comes first, obesity or psoriasis.[@b8-ccid-10-493]

There are several parameters to measure the intensity of psoriasis, including the area of body affected by the diseases, activity of disease (redness of plaque, thickness, scaling), response to previous treatment and its effect on one's illness.[@b1-ccid-10-493],[@b9-ccid-10-493],[@b10-ccid-10-493]

Severity of psoriasis is measured by "Psoriasis Area and Severity Index" (PASI). The index estimates using the affected area of skin by scoring redness, thickness and scaling at each four parts of body (head, trunk, upper limbs and lower limbs) and ranks the severity of disease from 0 (no involvement) to 72 (maximum involvement).[@b11-ccid-10-493]

Determining the risk factors of the disease can help to control the disease, lead to less drug consumption and improve the disease. As noted, overweighting is one of the effective factors of the psoriasis disease that has triggered great deal of research works. Relationship between weight and severity of psoriasis is not proven yet, and it is an area of ongoing studies.

Patients and methods
====================

The present study was carried out as a descriptive--analytic cross-sectional work. The institutional review board of Hamadan University of Medical Sciences approved the research. The study population comprised all psoriasis patients referred to Farshchian Hospital, Hamadan, between March 2014 and March 2015.

Criteria for removing a patient from the study were as follows: reluctance to take part in the study;history of familial hyperlipidemia, diabetes and hypothyroid disorder andhistory of taking topical psoriasis therapies from 1 month prior to and intake of systemic drugs from 6 months before the onset of the study.

Participants were selected using convenience sampling. After the study had been fully described to 42 patients who met the participation criteria, written informed consent was obtained from each patient. They were examined accurately, and clinical and demographical information was recorded in a checklist. The recorded information included age, gender, type of symptoms and severity of involvement of the patient.

PASI was measured by the dermatologist, and BMI was calculated by dividing the patient's weight (kg) by square root of the height (m). The obtained results were interpreted as follows: BMI\<18.5 kg/m^2^: underweight;24.9\>BMI\>18.5 kg/m^2^: ideal weight range;29.9\>BMI\>25 kg/m^2^: overweight range;30\<BMI\<34.9 kg/m^2^: obesity type I;39.9\>BMI\>35 kg/m^2^: obesity type II andBMI\>40 kg/m^2^: obesity type III (extreme).

All the measurements (weight and height) were taken under fasting condition in the morning using a scale and a ruler; however, self-reports were not taken into account.

A checklist was used to collect demographical, clinical and patients' condition data. The data were analyzed in SPSS (version 16) using the descriptive test, chi-square test, *t*-test and nonparametric tests such as the Mann--Whitney *U*-test if needed.

Results
=======

The 42 participants were classified based on PASI into three classes: mild psoriasis (0--7), moderate psoriasis (7--12) and severe psoriasis (\>12).

In all, 15 (35.07%) patients suffered from mild psoriasis, 9 (21.4%) had moderate psoriasis and 18 (42.9%) had severe psoriasis ([Figure 1](#f1-ccid-10-493){ref-type="fig"}).

The average age of the participants was 46±13.39 years. In addition, the average age of mild, moderate and severe psoriasis patients was 47.20±11.36, 42.56±11.93 and 49.67±11.07 years, respectively (*P*=0.318).

Mean BMI of the participants was 27.4±5.64 kg/m^2^, and this figure for mild, moderate and severe psoriasis patients was 25.86±5.93 kg/m^2^, 30.85±3.77 kg/m^2^ and 26.96±5.68 kg/m^2^, respectively (*P*=0.096; [Table 1](#t1-ccid-10-493){ref-type="table"}).

[Figure 2](#f2-ccid-10-493){ref-type="fig"} illustrates the relationship between BMI and severity of the disease based on PASI. Pearson's correlation test indicated no relationship between BMI and PASI (*P*=0.849). In addition, the patients on the bases of BMI were classified into six groups: underweight (n=3, 7.1%), normal weight (n=10, 23.8%), overweight (n=13, 31%), obese type 1 (n=11, 26.2%), obese type 2 (n=4, 9.5%) and obese type 3 (n=1, 2.4%; *P*=0.438).

Gender distribution of the participants showed that out of 42 patients, 23 (54.8%) were male and 19 (45.2%) were female (*P*=0.708).

Mean waist size of the patients was 93.4±10.74 cm, and this figure for mild, moderate and severe psoriasis patients was 91.54±11.49, 99±8.39 and 92.17±10.73, respectively (*P*=0.211; [Table 2](#t2-ccid-10-493){ref-type="table"}).

Mean age of initiation of the disease was 40.095±9.28 years. In addition, mean age of initiation of disease for mild, moderate and severe psoriasis patients was 40.34±8.00, 37.66±9.84 and 41.12±9.55 years, respectively (*P*=0.667).

Mean period of the disease was 7.12±2.89 years. In addition, mean period of the disease for mild, moderate and severe psoriasis patients was 6.87±2.88, 4.89±2.53 and 8.45±2.41, respectively (*P*=0.007).

Drinking behavior survey showed that 9 (21.4%) patients had a history of using alcoholic drinks and 33 (78.6%) patients had never used alcoholic drinks (*P*=0.510).

Smoking habits survey showed that 14 (33.3%) patients used to smoke or smoked and 28 (66.7%) patients had never smoked (*P*=0.760).

Discussion
==========

The main objective of this study was to study the association of obesity with psoriasis severity. Farshchian et al in Hamadan conducted a case--control study about psoriasis, highlighting that BMI of cases (26.36±4.71 kg/m^2^) was significantly (*P*=0.02) higher than that of controls (24.6±3 kg/m^2^).[@b12-ccid-10-493]

We found that in Hamadan, mean BMI of the mild, moderate and severe psoriasis patients was 25.86±5.93, 30.85±3.77 and 26.96±5.68 kg/m^2^, respectively (*P*=0.096), and no significant difference was found regarding mean BMI. In addition, the results showed no significant difference among the three groups of patients based on BMI and severity of the disease.

Bardazzi et al surveyed the severity of psoriasis and its relationship with BMI in Italy. They found a significant relationship between the increase in BMI and waist size on one side and the increase in the severity of the disease.[@b13-ccid-10-493] Prignano et al[@b14-ccid-10-493] surveyed 268 psoriasis patients. They showed that, based on PASI, gaining weight was related to response to treatment, which is inconsistent with our results. There are other studies such as Esposito et al[@b15-ccid-10-493] that found significant difference between PASI scores among the patients with different BMIs in Italy.

Felming et al[@b16-ccid-10-493] published a systemic review of literature indicating a significant association of increased psoriasis severity with higher BMI in seven of nine articles. Armstrong et al in a meta-analysis of 16 observational studies revealed that the pooled odds ratio (OR) for obesity among patients with psoriasis was 1.66 (95% confidence interval \[CI\]: 1.46--1.89) compared with those without psoriasis. Meanwhile, patients with more severe psoriasis are at higher odds of obesity compared with those with mild psoriasis.[@b17-ccid-10-493]

Earlier works on the relationship between psoriasis and obesity were performed in Europe by large-scale epidemiological works.[@b18-ccid-10-493]--[@b21-ccid-10-493]

In 1986, the first study of this type was performed in Scandinavia, and the results showed that obesity is more common among psoriasis female patients.[@b19-ccid-10-493]

A primitive study in the USA showed that obesity is more common among psoriasis patients compared with normal population.[@b21-ccid-10-493]

Obesity is growing fast in developed and developing countries, and there are comments that obesity influences different skin disorders and increases severity and prevalence of such diseases.[@b21-ccid-10-493],[@b22-ccid-10-493] This notion is supported by the results of a prospective randomized clinical trial in Denmark, assessing the effect of weight reduction on the severity of psoriasis in overweight patients. After 16 weeks, overweight patients with psoriasis receiving low-energy diet experienced a greater, albeit statistically nonsignificant (*P*=0.06), decrease in PASI than those in a control group who received routine dietary guidance.[@b23-ccid-10-493]

Studies in the past decade have shown chronic inflammation among obese patients, featured with high TNF-α, IL6 and CRP level, which in turn is directly related to the increase in BMI. In addition, there are symptoms of change in susceptibility to insulin, higher oxidative stress and generation of free radicals among the obese patients.

Some of the studies have found that inflammatory cytokines might be effective on period and course of psoriasis and its severity, a phenomenon that explains the relationship between BMI and psoriasis.[@b22-ccid-10-493],[@b24-ccid-10-493]

The effect of obesity on the severity of psoriasis was surveyed in our study, and the result showed no significant relationship between the severity of the disease and mean BMI. However, BMI score increases with an increase in the severity of the disease. Mallbris et al[@b25-ccid-10-493] found no significant difference in BMIs between 200 patients with psoriasis within 12 months of onset and healthy controls. Herron et al noted that obesity appears to be the consequence of psoriasis and not a risk factor for the onset of disease. Furthermore, obesity did not positively or negatively affect the response or the adverse effects of topical corticosteroids, light-based treatments and systemic medications.[@b19-ccid-10-493]

Mean waist size of the mild psoriasis patents was 91.54±11.49 cm, and for moderate and severe patients, it was 99±8.39 cm and 92.17±10.73 cm, respectively.

Although waist size increased with higher severity of the disease, no significant difference among the patients was obtained (*P*=0.211).

Relationship between smoking and drinking habits with severity of the disease was also investigated, and the results showed no significant relationship (*P*-values of smoking and drinking were 0.76 and 0.510, respectively). Herron et al^28^ showed that smoking is more prevalent in obese psoriasis patients compared with obese controls (35% vs 9%; *P*\<0.001).

Conclusion
==========

The results showed that there was no significant relationship between BMI, waist size, average age and gender means and severity of psoriasis. In addition, there were not enough evidences to accept metabolic syndrome as a risk factor for increasing severity of psoriasis. Although mean BMI and waist size were higher among patients with more severe psoriasis, the difference among the groups of patients was not significant. A small number of participants, probably, explain the lack of significant difference. Surely, more studies in this field will lead to results with higher accuracy.
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###### 

Average BMI (kg/m^2^) in psoriasis patients

  Group                Mean BMI   SD     Minimum   Maximum
  -------------------- ---------- ------ --------- ---------
  Mild psoriasis       25.86      5.93   16        35
  Moderate psoriasis   30.85      3.77   26        35.3
  Severe psoriasis     26.96      5.68   17        40.1
  Total                27.4       5.64   16        40.1

**Abbreviation:** BMI, body mass index.

###### 

Average waist size (cm) in patients

  Group                Average waist size   SD      Minimum   Maximum
  -------------------- -------------------- ------- --------- ---------
  Mild psoriasis       91.54                11.49   70        106
  Moderate psoriasis   99                   8.39    90        108
  Severe psoriasis     92.17                10.73   74        114
  Total                93.4                 10.74   70        114
